A 50-year-old man presented with a 12 kg weight loss in 8 months. Upper gastrointestinal endoscopy findings showed strong erosion and diffuse bleeding in the duodenum. Histopathological findings showed PAS staining-positive macrophages consistent with Whipple's disease. He was treated with trimethoprimsulfamethoxazole. His condition initially improved. However, during his 6-year course of treatment he developed a central nervous system relapse. Tropheryma whipplei DNA was detected by a polymerase chain reaction in his cerebrospinal fluid. This relapse was successfully treated with ceftriaxone sodium (CTRX). We considered that as initial therapy for Whipple's disease, it would be important to administer CTRX for at least a few months, due to its high translatability to CSF.
Introduction
Whipple's disease is a multisystem disease resulting from Tropheryma whipplei infection. Herein we report the progress of endoscopic and histopathological findings for eight years in one case diagnosed with Whipple's disease. This patient suffered a relapse in the central nervous system. And his clinical course was followed by polymerase chain reaction (PCR) using two kinds of primers and head-enhanced MRI.
Case Report
A 50-year-old Japanese man became aware of his general malaise and anorexia from around January 2000. A 12 kg weight loss was observed in the subsequent 8 months. Because the symptoms continued, in October 2000, he was admitted for tests. He had a history of cholecystectomy. Physical examination findings on admission were as follows: height; 170 cm, body weight; 50 kg, body mass index; 17.3 kg/m 2 , body temperature; 37.6 , blood pressure; 105/70 mmHg, and pulse; 75 beats per minute. His consciousness was alert and neurological findings were normal. His auscultation, respiratory and cardiac sounds were normal, and no abdominal sounds were noted. His laboratory findings on admission are shown in Table 1 .
He was treated with intravenous hyperalimentation and antibiotics (ceftriaxone sodium: CTRX 2 g/day, and isepamicin: ISP 200 mg/day). His fever went down, and his general condition improved gradually. He was discharged in December 2000. During outpatient observation, his symptoms of anorexia and emaciation grew worse. Due to the results of his high Scl 70 score, immune complex (anti C3d antibody) and ferritin, he was suspected of collagen disease. He was started on oral prednisolone: PSL (15 mg/day), in late December 2000. His appetite improved and his weight increased. PSL was tapered to 5 mg/day in mid-July 2001. In Transient difficulty in walking appeared and forgetfulness worsened in April 2008. Dilatation of the lateral ventricle and third ventricle was observed in his head MRI. The anterior commissure had been enhanced by meglumine gadopentetate (Gd). However, there was no obstruction origin seen on the MRI (Fig. 4) . He was hospitalized for medical treatment and examination due to suspicion of hydrocephalus. He was awake and alert, oriented to place and person, and able to follow commands. His cranial nerve examination was intact. His motor power, sensation, and deep tendon reflexes were normal. He demonstrated broad-base gait and magnet gait. We performed neuropsychological tests. (Fig. 3) . PCR was performed to identify Whipple's disease according to a method using two specific primers; one of W3AF-W4AR (1) and the other of HGC23InsF-TW23 InsR1, TW23InsF-TW23InsR2 (2). Both PCR results were positive, so we diagnosed him with a central nervous system relapse of Whipple's disease. We performed spinal drainage for 7 days and treated him with antibiotics (CTRX 2 g IV twice a day for 4 weeks). His treatment was switched to oral administration of TMP-SMX 4 g/day after his central nervous symptoms improved. Currently, relapse of his symptoms are not observed and the results of HDS-R has improved.
His endoscopic findings, histopathological findings, and the results of PCR from the onset up to the present can be seen in Fig. 1 . His enhanced MRI findings and the results of PCR from the central nervous system relapse of Whipple's disease up to the present can be seen in Fig. 4 . Moreover, we performed a perfusion-weighted image (PW). The cerebral blood flow (CBF) was satisfactory over the course of treatment.
Discussion
Whipple's disease is a systemic inflammatory disease due to Tropheryma whipplei first reported in 1907 by George H. Whipple (3). Whipple's disease is a rare systemic infectious disorder with an estimated incidence of 0.4 per 1,000,000 a year (4). Whipple's disease is characterized by two stages a prodromal stage and a much later steady-state stage. The prodromal stage is marked by protean symptoms, along with chronic nonspecific findings, mainly arthralgia and arthritis. The steady-state stage is typified by weight loss, diarrhea, or both, and occasionally there are other manifestations, since many organs can be involved. The average time between the prodromal and the steady-state stages is 6 years (5, 6). In the present case the gastrointestinal symptoms, such as weight loss and diarrhea which appeared in 2000, were equivalent to those of the steady-state stage. Roughly 15% of patients with Whipple's disease do not have the classic signs and symptoms of the disease. Accordingly, the diagnosis should be considered in many different clinical circumstances (7, 8) . Because to date present, Whipple's disease has been infrequently reported in Japan (9), the present case was very difficult to diagnose. If a patient has received immunosuppressive therapy, such as treatment with corticosteroids or tumor necrosis factor antagonists, a more rapid clinical progression may occur (10, 11) . The current patient was treated with PSL, because we considered the possibility of collagen disease based on his symptoms. The rapid appearance of clinical symptoms can be considered due to the administration of PSL. Without treatment, Whipple's disease is ultimately fatal. Even with a specific antibiotic regimen, clinical relapse occurs in 2 to 33% of cases after an average of 5 years. Relapse is usually characterized by neurologic involvement (12) . For the present case, we were able to start the TMP-SMX, because we made a definitive diagnosis of Whipple's disease and thus we were able to provide effective treatment for the steady-state stage. However, this patient had a central nervous system manifestation of Whipple's disease despite administration of TMP-SMX over a long period of nearly six years. Neurologic involvement has been reported in 6 to 63% of patients with classic Whipple's disease (10, 13, 14) . Cognitive changes are common, affecting 71% of patients with neurologic signs, and may even extend to dementia. Central nervous system (CNS) manifestation is observed simultaneously with the cognitive changes, such as the forgetfulness and gait disturbance in this case. The typical findings of CT cisternography in normal pressure hydrocephalus (NPH) are intraventricular reflux and stagnation on the brain surface of the contrast media, but in the present case there was no finding of intraventricular reflux. A study reported improvement of symptoms in 69% of patients showing ventricular stasis at 48 hours after injection, and in 58% of patients showing no ascent to the brain surface (15) . !In the present case after a spinal tap, the patient's gait disturbance was remarkably improved. "Although we performed spinal drainage for 7 days only and treated him with CTRX, his neurological symptoms were improved without a ventriculo-peritoneal shunt. #His anterior commissure enhanced by Gd was lost over the course of treatment and there were no symptom such as agnosia of the right or left. Based on these three points of the present case, we concluded that neurological findings of the present case were derived from secondary NPH due to meningitis of Whipple's disease.
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Massive infiltration of infected tissues by macrophages on microscopy typifies Whipple's disease (16) . Several studies have demonstrated defective macrophage function in patients with the disease. Although macrophages from affected patients phagocytose bacteria normally, they appear to be unable to degrade bacterial antigens efficiently (13) . In the present case the PAS-positive inclusions within cells are considered to be macrophages phagocytosis of bacteria from electron microscope findings. After the onset, upper gastrointestinal endoscopy is performed once a year, the histological findings of duodenal mucosal biopsies and the results of PCR are shown in Fig. 1 . Despite the fact that administration of TMP-SMX has been continued, the PAS-positive inclusions still remain under duodenal mucosa. These findings suggest that the macrophage function of this disease is abnormal. The PAS-positive cells in CSF were considered an effective inspection and diagnosis of Whipple's disease in central nervous system manifestation of relapse.
PCR can be used to detect T. whipplei in samples from a variety of tissue types and body fluids. Initially, PCR assays targeting the 16S rRNA gene and 16S-23S intergenic regions of the T. whipplei gene were used. The strategy of Florence et al. for diagnosing Whipple's disease uses the results of PAS staining and PCR in parallel (6) . Compared to microscopic analysis, PCR assays targeting the 16S rRNA gene seem to be more sensitive. Several cases of Whipple's disease with negative histopathological findings but positive PCR results have been reported. Such PCR results should be confirmed by additional tests. Using the primer of Dominant III 23S rRNA gene has been reported to be effective in addition to the primer of 16S rRNA gene (2) . In the past, we examined the mucosal tissue and the CSF of the present case by PCR using two primers (16S rRNA gene and Dominant III of 23S rRNA gene). The 16S rRNA gene PCR results of the mucosal tissue became negative together with improvements in disease activity. On the other hand, dominant III 23S rRNA gene PCR results remained positive and continued until relapse in the central nervous system manifestation. The results of this case, when the disease is in remission, show that 16S rRNA gene PCR results are negative changes. Using the dominant III 23S rRNA gene PCR, we can check the remaining T. whipplei and suggest that the diagnosis can be more reliable.
The following is the recommended treatment. Parenteral ceftriaxone (2 g IV once daily) or penicillin (2MU IV every 4 hours) for two weeks followed by TMP-SMX (one double-strength tablet twice a day) for one year (17) . For patients who relapse: PCG (4MU IV every 4 hours) or CTRX (2 g IV twice daily) for four weeks followed by oral doxycycline (100 mg twice daily) in combination with hydroxychloroquine (200 mg PO thrice daily) or TMP-SMX (one double-strength tablet twice a day) for one year (25). In the present case, as initial therapy, when it is difficult to continue intravenous injection of PCG, we had to change to oral TMP-SMX, because the patient refused administration of the PCG. Oral TMP-SMX has shown rapid improvement of clinical symptoms, but relapsed in central nervous system manifestation. In about four weeks of continuing CTRX administration after relapse, neurological symptoms and PCR results of CSF showed improvement. Although a tendency toward improvement can be seen, the dilatation of the lateral ventricle has remained on the MRI. We must continue strict observation in the present case, because it has been known that the recurrence of Whipple's disease with CNS is higher. If a recurrence can be seen, we suggest CTRX for four weeks followed by oral doxycycline in combination with TMP-SMX for one year, because we cannot administer hydroxychloroquine in Japan. We considered that as initial therapy for Whipple's disease, it is important to administer antibiotics (CTRX or PCG) for at least a few months, due to its high translatability to CSF.
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